A novel bacterium, designated HMF3850 T , was isolated from freshwater collected from the Gyeong-an wetland, Republic of Korea. Cells were Gram-stain-negative, aerobic, straight rods, non-motile, and oxidase-and catalase-positive. Growth was observed at pH 6.0-8.0 and at 10-30 C on R2A agar. Comparative analysis of 16S rRNA gene sequences revealed that strain HMF3850
The genus Emticicia is a member of the family Cytophagaceae (order Cytophagales, class Cytophagia, phylum Bacteroidetes). The genus was established by Saha & Chakrabarti (2006) with a single species, Emticicia oligotrophica isolated from warm spring water. Subsequently, three further species, Emticicia ginsengisoli (Liu et al., 2008) , Emticicia sediminis (Park et al., 2015) and Emticicia aquatica (Joung et al., 2015) , have been described. The three more recent species were isolated from soil of a ginseng field, sediment of shallow stream and from a phosphate removal system, respectively. The genus Emticicia accommodates Gram-stain-negative, strictly aerobic, rod-or coccus-shaped, chemoorganotrophic bacteria which are non-motlie, and oxidase-and catalase-positive (Liu et al., 2008; Park et al., 2015) . The major fatty acids are C 15 : 0 , iso-C 17 : 0 3-OH and summed feature 3 (C 16 : 1 !7c and/or iso-C 16 : 1 !6c) (Park et al., 2015) . In this study, a novel strain, HMF3850
T , was isolated from wetland freshwater and its taxonomic position was determined using a polyphasic approach including phenotypic, phylogenetic and chemotaxonomic features.
In the course of a study on the bacterial diversity in wetland freshwater (Gyeong-an wetland) in the Republic of Korea (37 27¢ 34 † N 127 18¢ 11 † E), a water sample was collected, serially 10-fold diluted, spread onto R2A agar (Difco) and incubated at 25 C for 7 days. Strain HMF3850 T was purified by streaking three times on R2A agar. The isolate was routinely cultured on R2A at 25 C for 3 days. The bacterial culture was stored at À80 C in distilled water supplemented with 20 % (v/v) glycerol and also preserved using lyophilization.
The almost full-length 16S rRNA gene sequence of strain HMF3850
T was obtained using sequencing primers 27F, 518R, 785F and 1492R (Lane 1991) . The novel sequence was compared with sequences from the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) and GenBank databases (http://blast.ncbi.nlm.nih.gov/Blast. cgi). Sequence data were aligned using the SILVA Incremental Aligner (SINA v1.2.11) (http://www.arb-silva.de/ aligner/; Pruesse et al., 2012) . Phylogenetic relationships were analysed with neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Fitch, 1971) algorithms by MEGA version 6 software (Tamura et al., 2013) . Evolutionary distance calculations were based on Kimura's two-parameter model (Kimura, 1980) for the neighbour-joining method. Bootstrap analysis was performed with 1000 replications.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain HMF3850
T is KT273906. T fell within the clade comprising species of the genus Emticicia. The five strains formed a robust cluster in the phylogenetic tree (bootstrap value, 100 %), in which strain HMF3850
T was phylogenetically most closely related to E. aquatica HMF2925 T , and the two strains formed a distinct subclade with significant bootstrap support (93 %) (Fig. 1) .
The topology of trees reconstructed with maximum-likelihood (Fig. S1 , available in the online Supplementary Material) and maximum-parsimony algorithms was similar, showing strain HMF3850
T formed a robust clade with members of the genus Emticicia. This phylogenetic inference, coupled with 16S rRNA gene sequence similarities of <97 % (Wayne et al., 1987; Stackebrandt & Goebel, 1994) between strain HMF3850
T and other species of the genus Emticicia, indicated that the strain HMF3850
T should be assigned to the genus Emticicia as a representative of a novel species. On the basis of 16S rRNA gene sequence similarities and phylogenetic analysis, E. aquatica HMF2925 T , E. sediminis KACC 17466
T , E. ginsengisoli KACC 13919 T and E.
oligotrophica DSM 17448 T were obtained from previous a study (Joung et al., 2015) and the Korean Agricultural Culture Collection (KACC), and used as reference strains in phenotypic, biochemical and chemotaxonomic tests.
Colony morphology was examined following growth of the strain on R2A agar at 25 C for 3 days. Cell morphology and size were determined by transmission electron microscopy (LIBRA120; Carl Zeiss) after cells had been negatively stained with 1 % (w/v) phosphotungstic acid. The hangingdrop technique was used to assess gliding motility (Brown, 2007) . Gram staining was carried out as described by Hucker (1921) . Oxidase activity was evaluated via the oxidation of 1 % N,N,N¢,N-tetramethyl-p-phenylenediamine dihydrochloride (Sigma).
Catalase activity was determined by measurements of bubble production after the application of 3 % (v/v) H 2 O 2 solution. Growth was assessed on R2A agar at 4 C, 10-30 C (at intervals of 5 C), 37 and 42 C. Growth at pH 4.0-10.0 (at 1.0 pH unit intervals) was assessed in R2A broth after incubation for 3 days. The pH buffers used were;0.1 M sodium acetate buffer (for pH 4.0-6.0), 0.1 M phosphate buffer (pH 7.0 and 8.0) and 0.1 M sodium carbonate buffer (pH 9.0 and 10.0). Growth in the presence of 0 %, 0.5 % and 1.0-5.0 % (at intervals of 1.0 %) NaCl (w/v) was assessed in R2A broth after 3 days. Anaerobic
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Algoriphagus terrigena DS-44 T (DQ178979) growth was tested on R2A agar at 25 C for 5 weeks by using the GasPak EZ Anaerobic container System (BD). Growth was evaluated on R2A (Difco), nutrient (NA; Difco), marine 2216 (MA; Difco), tryptic soy (TSA; Difco), blood (Difco) and MacConkey (Difco) agars at 25 C. DNase activity was assessed on DNase test agar (Difco). Other biochemical tests were carried out by using API 20NE and API ZYM kits (bioM erieux), and oxidation of carbon compounds was evaluated with GN2 MicroPlates (Biolog) according to the manufacturer's instructions. Sensitivity to various antibiotics was tested on R2A agar plates using antibiotic susceptibility discs (Liofilchem)containing the following (µg per disc, except where otherwise indicated): ampicillin (10), chloramphenicol (30), erythromycin (15), gentamycin (10), kanamycin (30), penicillin G (10 IU), rifampicin (30), streptomycin (10), tetracycline (30) and vancomycin (30).
Strain HMF3850
T grew well at 25 C on R2A agar, but not on NA, blood agar, MA, TSA or MacConkey agar. DNA was not hydrolysed. Cells were strictly aerobic, Gramstain-negative, non-motile and rod-shaped, approximately 0.4-0.5 µm wide and 2.3-2.5 µm long. Colonies were orange, circular, convex and smooth after growing for 3 days at 25 C on R2A agar. Growth occurred at 10-30 C (optimum 25 C) and pH 6.0-8.0 (optimum pH 7.0). The range of NaCl concentrations for growth was 0-0.5 % (w/v); optimum growth occurred in the absence of NaCl. Oxidase and catalase tests were both positive. Susceptible to ampicillin, chloramphenicol, erythromycin, gentamicin, rifampicin, streptomycin, tetracycline and vancomycin, but resistant to kanamycin and penicillin G. Other phenotypic characteristics of strain HMF3850
T are given in the species description and Table 1 .
Fatty acid methyl esters of strain HMF3850
T and E. sediminis KACC 17466 T were extracted from cells collected in the late exponential phase after cultivation on R2A agar (Difco) at 25 C for 3 days. Extraction and analysis of the cellular fatty acids were performed according to the standard protocol of the Sherlock Microbial Identification System (Sasser, 1990 ) version 6.0 and peaks were identified using the RTSBA6 database.
The respiratory quinones and polar lipids of strain HMF3850
T were extracted and analysed by using standard procedures (Minnikin et al., 1984) . Extracted lipids were separated by two-dimensional TLC (plate coated with silica gel, 10Â10 cm; Merck) and identified by spraying with appropriate detection reagents. T . Data for columns 1 and 3 were taken from this study unless indicated otherwise; data for columns 2, 4 and 5 were taken from Joung et al. (2015) unless indicated otherwise. +, Positive; -, negative. Growth at: Spraying with 10 % ethanolic molybdophosphoric acid followed by charring at 180 C revealed the presence of all lipids. Ninhydrin spray was applied to determine most of the lipids with free amino groups, while spraying the plate with molybdenum blue lipid phosphate reagent after the ninhydrin spray revealed the presence of phospholipids. Spraying with a-naphthol/sulphuric acid determined the presence of glycolipids (Minnikin et al., 1984; Yassin et al., 1993) . For genomic DNA G+C content calculations, the DNA was analysed using a real-time PCR thermocycler (Bio-Rad) with SYBR Green 1 (SG 1; Invitrogen), according to the thermal denaturation fluorimetric method (Gonzalez & Saiz-Jimenez, 2002) . Fluorescent DNA melting curves were generated in triplicate.
The cellular fatty acid compositions of strain HMF3850 T and the four reference strains are presented in Table 2 . The major cellular fatty acids of strain HMF3850
T were iso-C 15 : 0 (21.6 %), summed feature 3 (comprising C 16 : 1 !6c and/or C 16 : 1 !7c; 15.7 %) and C 16 : 0 (14.0 %).
The fatty acid composition of strain HMF3850
T was similar to those of the four reference strains except for the proportions of some components. Strain HMF3850 T mainly differed from the four reference strains by the presence of C 9 : 0 and C 10 : 0 . The quantity of fatty acid C 16 : 0 in E. sediminis KACC 17466 T was lower than in strain HMF3850
T and the other three reference strains. The major respiratory quinone of strain HMF3850
T was MK-7. Phosphatidylethanolamine, phosphatidylinositol, one unidentified aminophospholipid, two unidentified aminolipids and eight unidentified polar lipids were detected as the polar lipids in strain HMF3850 T (Fig. S2) .
The polar lipid profile of strain HMF3850 T was very similar to those of E. aquatica and E. sediminis with only minor differences in the proportions of some lipids (Park et al., 2015; Joung et al., 2015) .
The DNA G+C content of strain HMF3850 T was 38.5 mol%, a value in the range possessed by recognized species of the genus Emticicia (Table 1) . In phenotypic characteristics, strain T . Data for columns 1 and 3 were taken from this study; data for columns 2, 4 and 5 were taken from Joung et al. (2015) . Only fatty acids amounting to at least 0.5 % of the total cellular fatty acids of at least one of the strains are shown. TR, Trace (<0.5 %); À, not detected. 
HMF3850
T could be distinguished from the four reference strains by the lack of valine arylamidase and trypsin activities.
Based on phylogenetic inference, phenotypic and chemotaxonomic characteristics, strain HMF3850
T represents a novel species of the genus Emticicia for which the name Emticicia paludis sp. nov., is proposed.
Description of Emticicia paludis sp. nov.
Emticicia paludis (pa.lu¢dis. L. gen. n. paludis of a wetland, of a swamp, of a marsh).
Cells are strictly aerobic, Gram-stain-negative, non-motile rods, approximately 0.4-0.5 µm wide and 2.3-2.5 µm long. Colonies on R2A agar are circular, smooth, orange and approximately 0.9 mm in diameter after 3 days at 25 C. Growth occurs at 10-30 C (optimum 25 C), at pH 6-8 (optimum pH 7.0) and in R2A broth supplemented with 0-0.5 % NaCl (optimum 0 % NaCl). Growth does not occur on NA, blood agar, MA, TSA or MacConkey agar. DNA is not hydrolysed.
Positive for aesculin hydrolysis and b-galactosidase (PNPG test) activity and assimilation of potassium gluconate and adipic acid, but negative for nitrate reduction, indole production, glucose fermentation, arginine dihydrolase, urease and gelatinase activities, and assimilation of D-glucose, L-arabinose, D-mannose, D-mannitol, N-acetylglucosamine, maltose, capric acid, malic acid, trisodium citrate and phenylacetic acid. Alkaline phosphatase, leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase and N-acetyl-b-glucosaminidase activities are present; esterase (C4), esterase lipase (C8), lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, bglucosidase, a-mannosidase and a-fucosidase activities are absent. In the GN2 Biolog MicroPlate, only Tween 80 is utilized, the other substrates are not utilized. The major cellular fatty acids (>10 %) are iso-C 15 : 0 , summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) and C 16 : 0 . MK-7 is the only respiratory quinone. The polar lipids are phosphatidylethanolamine, phosphatidylinositol, one unidentified aminophospholipid, two unidentified aminolipids and eight unidentified polar lipids.
The type strain is HMF3850 T (=KCTC 42851 T =CECT 9087 T ), isolated from wetland freshwater, Republic of Korea. The genomic DNA G+C content of the type strain is 38.5 mol%.
